Abstract. According to the procurement under multiple-supplier, this paper evaluates the supplier quantitatively. Considering the factors of procurement cost and price discount, this paper establishes a procurement model based on the theories of relationship management. This model can give the optimal scheme and total cost under upper limit to procurement cost through resolving the model. It designs genetic algorithms to resolve the model. The optimization model can improve the quality and service level of materiel, establish long-term and steady relationships with suppliers.
Introduction
Modern supply chain theory believes that enterprises should focus on their core business, outsourcing non-core business, gain competitive advantage through the supply chain enterprises close cooperation [1] . Procurement is the initial stage of the supply chain, a key link of the whole supply chain. Therefore, procurement has become a hot issue in the study of supply chain.
With the change of market environment, competitive procurement has become the main mode of procurement; the enterprises often purchase under multiple-supplier [2] . Therefore, this paper establishes a multiple-supplier's procurement model. This model can select supplier and purchasing amount considering the factors of procurement cost, price discount and supplier's evaluation based on the theories of relationship management. This model can improve the quality and service level of materiel, establish long-term and steady relationships with suppliers.
The Evaluation Of Supplier
The evaluation of supplier is an important part in competitive procurement, the result of evaluation is the important basis of procurement.
The Indicator System Of Supplier Evaluation. According to the research status of relationship management, this paper summarizes usually evaluation factors of suppliers [3, 4] . This paper designs the performance evaluation indicator system ( Fig.1) based on product quality, after-sale service, production capacity, technical level and enterprises environment. 
Fig.1. Evaluation indicator of supplier
The Evaluation Method Of Supplier .In evaluating supplier, many factors are involved, and they have fuzzy features in different extents and this paper proposes an evaluation index system for them. An evaluation method of supplier is built based on fuzzy AHP [5, 6] .
The evaluation indicator of supplier has two grades, assume the first grades indicator is ( ) 1 2 , , , n U U U  , the first grades indicator j includes j U second indicators 
The Procurement Model Of Multiple-Supplier Based On Genetic Algorithm
Enterprises usually give priority to purchasing raw materials from cheaper suppliers; therefore, most of the procurement model of optimization designs based on cost.
In the purchase of key materials, enterprises are also willing to use high quality, good after-sales service product, more willing to work with higher management level and technical ability, not only just consider the procurement cost and price discount [7] .
The Establishment Of Model. In order to establish purchasing model, this paper makes the following assumptions:
(1) There are n suppliers which can provide a certain type of product, The supply ability of supplier is ( )
. The procurement amount of products is E , which is greater than any of the supplier's supply ability,
> .So, the procurement amount of each supplier is ( )
(2) The procurement cost includes both direct costs C and indirect costs ' C . Direct costs are paid directly to the supplier, mainly related to the procurement amount and production cost; Indirect cost refers to the management coordination cost in the purchasing stage, mainly related to the number of suppliers. The upper limit of procurement cost is Cost .
(3)The comprehensive evaluation result of supplier is ( )
According to the above hypothesis, the model optimizes the purchase amount of each supplier, reflects the thought of prior purchasing good supplier evaluation, establishing the objective function is: 
Discussing the relationship between the direct costs and purchase amount, assumptions:
(1) The product market is a buyer's market, the buyer has the absolute dominance, suppliers try to conclude the transaction;
(2) The number of suppliers is decided by the buyer independently; (3) Information symmetry between the buyer and supplier, the supplier know the buyer's order and how many suppliers at the same time; (4) The marginal cost of each supplier is the same. On the basis of the above assumptions, using cournot duopoly model calculate the price after discount [8] .
Type: i a is the exogenous variables of per unit product cost, e is the per unit product cost, k is the number of suppliers. When k → ∞ , i c e → .That is, due to competition, resulting in a decline in prices.
The direct costs for procurement
Indirect Costs. Indirect cost refers to the management coordination cost in the purchasing stage, mainly related to the number of suppliers, can be written to
The Solution Of The Model. When the number of supplier and purchasing amount is small, the integer programming, the lagrangian relaxation method and Benders decomposition method and other methods can solve the model. With the increase of the number of supplier and purchasing amount, the solution efficiency of these algorithms will rapidly reduce [9] . In view of the genetic algorithm in solving the complex nonlinear optimization problem of significant advantages, this paper designs genetic algorithms to resolve the model.
The basic idea of solving the objective function Eq. 3 using genetic algorithm is as following: Determine the decision variables 1 2 [ , , , ] n x x x x =  , which assigned to each supplier purchasing amount; Randomly generating initial population, the individuals in a population for different procurement scheme; , In turn, can be calculated by the objective function value, the fitness of the individuals, to punish does not meet the constraints of the individual; At the same time to this population of selection, crossover and mutation genetic algorithm, such as after several iterations, algorithm is expected to converge to the optimal purchasing scheme.
Examples
The enterprise need some products, 4 million a year, there are eight suppliers can provide this kind of products. Experts using the analytic hierarchy process (AHP), to determine the supplier evaluation index weight coefficient, and the indicators of eight suppliers single factor evaluation, data as shown in table 1. If the purchase amount under 0.2 million, there is no discount. If the purchase amount is between 0.2 million and 0.4 million, the discount rate is 1%. If the purchase amount is between 0.4 million and 0.8 million, the discount rate is 1.5%. If the purchase amount is between 0.8 million and 1 million, the discount rate is 3%. If the purchase amount above 1 million, the discount rate is 4%. The maximum supply amount of each supplier is 1.4 million. The exogenous variables of per unit product cost: 1 7.8 a = , 2 4.5 a = , 3 5 a = , 4 3.7 a = , 5 6.5 a = , 6 4 a = , 7 ; The maximum number of iterations are 4000; Crossover probability is 0.7; The mutation probability is 0.1. Using the Matlab programming, the optimal purchasing scheme is: 1 
Summary
In a competitive, cooperative and dynamic market environment, competitive procurement is the necessary way of purchasing. Therefore, this paper establishes a key products procurement model based on the theories of relationship management. According to the characteristics of key products procurement, this model considers the factors of procurement cost, price discount and the evaluation of supplier. This model helps to improve the level of guarantee product quality and service, and suppliers to establish long-term, stable relations of cooperation.
